Objective: We recorded the data of patients performing Percutaneous Nephrolithotomy (PCNL) under combined spinal anesthesia with sedative mixtures of Ketamine-Propofol (KP) or Fentanyl-Propofol (FP). Background: The PCNL is usually done under General anesthesia (GA); combining spinal anesthesia with a mixture of sedative drugs has shown to provide an optimum intra and post-operative analgesic and sedative response without side effects. Patients and Methods: 100 healthy patients were enrolled for PCNL, after stabilization of the sensory block of spinal anesthesia patients were randomized into two groups; Group KP received 1 mg/Kg Ketamine and 1 mg/Kg Propofol diluted in 20 ml syringe given over 30 seconds and Group FP received 1 mic/Kg Fentanyl and 1 mg/Kg Propofol diluted in 20 ml syringe over 30 seconds; both groups will receive increment doses if the patient suffers from anxiety, pain or discomfort. Perioperative Hemodynamic data (HR, SBP, DBP, RR, and SpO2) were recorded; PACU stay time and post operative analgesia time were analyzed. Results: Sedative mixtures of FP and KP provided remarkably deep sedation levels for PCNL procedures under spinal anesthesia. Respiratory depression, hypotension and bradycardia were the major side effects reported in FP group which had mean decrease in RR of 4.63 breath/min (27.49%) with mean 3.77% drop in SpO2 levels. KP group produced significant increase in HR about 7 beats/min without reported side effects. Conclusion: Various sedation techniques may be applicable for PCNL procedures with routine premedication, mixtures of fentanyl-Propofol or Ketamine-Propofol could be used, and KP has advantages of stable hemodynamics, prolonged analgesic response intra and post-operatively with no appreciable side effects and more effective method of sedative mixture.
Introduction
There has been an increased use of Percutaneous Nephrolithotomy (PCNL) nowadays as being the gold standard procedure for treatment of difficult, large ≥ 2 cm, and staghorn renal stones [1] . PCNL is usually a difficult and lengthy procedure requiring an adequate access to the kidneys and the stone besides identifying the optimum tract for stone retrieval [2] . Anesthetic decision for PCNL is based on the surgical anatomy of the kidneys which lies retroperitoneal with a significant portion of it lies subcostally, specially the lower pole rendering the upper pole in an higher level causing intraoperative irritation and pain during the procedure. Regional anesthesia is popular and offers several benefits to the patients. The top three advantages from the patient's point of view are staying awake, early family contact, and early food intake. For the anesthetist, cardiovascular and respiratory stability, rapid postoperative recovery, and preservation of protective airway reflexes are the most important advantages of regional anesthesia [3] , and despite the potency and efficacy of intrathecal anesthesia for Lower calyceal stones, some upper pole renal stones are usually spared from the effect of regional anesthesia which needs further anesthetic requirements. This ignites the idea of adding a sedative method in addition to a conventional intrathecal anesthesia to prevent the above mentioned drawbacks such as pain and irritation. Goals of sedation include providing an adequate level of sedation while minimizing pain and anxiety, maximizing amnesia, minimizing the potential for adverse drug-related events, controlling behavior, and maintaining a stable cardiovascular and respiratory status [4] . Several drugs has been used to accomplish all of these goals depending on the onset, duration, safety, and financial availability, still at this time in Egypt there is no single agent unique as a sedative agent during PCNL in prone position, therefore many anesthesiologists usually combine different drugs to achieve a desired satisfactory goal [5] . It is believed that combined spinal anesthesia with sedation can reduce the anesthetic requirements; peak sedation effect is usually detected 30 -45 minutes after the block [6] [7]. In the setting of regional anesthesia, hypnosis has been used to provide light sedation and amnesia. However, success of this technique was limited by the need of supplementary analgesics. As the patient needs to relax and concentrate for the induction of hypnosis, most attempts for emergency operations failed and in elective cases for more than one hour. In the hands of an experienced specialist, hypnosis may be useful in suitable patients, and when sedatives are contraindicated [8] . Various sedatives techniques have been suggested to achieve a satisfactory level of sedation depending on blood level along with the hemodynamic effects of the drugs [9] . Midazolam has suitable properties for premedication as it is anxiolytic, provides good amnesia, decreases Propofol (PROP) requirements, but does not prolong the recovery roomstay [10] . Then clonidine started to participate as a good anxiolytic decreasing the PROP requirements but without amnesia [11] , another agent discovered in 1960 is the Ketamine (KT) which is a good analgesic with weak hypnotic property [12] . Ketamine, Midazo- 
Sample Size
Using PASS program, setting alpha error at 5% and power 80%. Result from previous study [13] Based on this the needed sample we recruited 100 cases for the study.
Methodology
The ethical committee of faculty of medicine, Ain Shams University, Cairo approved a feasibility study in 100 patients after giving a written informed consent for PCNL and the study, these healthy ASA 1 patients aged 20 -40 years old diagnosed of renal stone more than 2 mm candidate for disintegration were randomly allocated into two groups; Group I : Ketamine-Propofol (KP) group and Group II : Fentanyl-Propofol (FP) group in addition to conventional spinal anesthesia, patients with morbid obesity BMI ≥ 30, mental retardation, history of substance abuse or drug allergy were excluded from the study. A preoperative visit is done to justify and clarify that any pain, discomfort or anxiety during the procedure in prone position will be dealt pharmacologically immediately, also the urology surgical team were instructed to ask for general anesthesia if they felt any technical difficulty during the procedure. All patient were monitored using standard technique throughout the procedure, Spinal anesthesia was done using hyperbaric bupivacaine 0.5% 2. Any hemodynamic instability will be dealt via atropine or ephedrine and fluids.
In the PACU; vital data were recorded every 15 minutes in addition to the time of PACU stay. Postoperative pain was assessed for the first six hours using the VAS at the following times 0 h, 1 h, 3 h and 6 h.
Statistical Analysis
The study was double-blinded with three different anesthesiologists involved.
The drugs were prepared by an anesthesia resident not involved in the study and were blinded to the study groups. The anesthesiologist who pretreated the patients was blinded to each patient's allocation. The study drug solutions were identical in appearance. Data were analyzed using Chi-square test for categorical data. Student's t-test for quantitative variables for comparison between the two groups. For intra group comparison, paired t-test was used. Results were expressed as mean ± SD. Probability value less than 0.05 was considered significant.
Results
Hundred patients were enrolled for PCNL under spinal anesthesia combined with sedation. Demographic characteristics illustrated in (Table 1) . Mean preoperative Heart rate (HR) were comparable in both the groups ( Mean postoperative pulse rate in KP group was 82.86 ± 8.01 compared to 67.45 ± 7.14 in FP group (P = 0.001). Systolic blood pressure (SBP) showed significant intra and post-operative increase in KP group compared to a decrease in FP group (P = 0.001) (Figure 1 ). Concerning the diastolic blood pressure (DBP)
showed intra and post-operative increase in KP group (P ≤ 0.001) (Figure 2 ).
Significant decrease in respiratory rate (RR) and SpO2 was more pronounced in FP group during the intraoperative period (P ≤ 0.001) ( Table 3 
Discussion
This study was conducted on 100 patients who were scheduled for elective PCNL under spinal anesthesia, patients were randomized in two groups KP group and FP group, Propofol lack analgesic properties and if used alone for anesthesia, the dose required will be large enough to cause cardio respiratory compromise, this necessitates concurrent administration of intravenous opioids and Paracetamol/NSAIDS as apart of multimodal balanced analgesia. Fentanyl is a commonly used opioid that provide rapid onset, short duration potent analgesia, useful during anesthetic induction. Using Ketamine and Propofol in combination allows sedation to be achieved at lower total doses of each drug [5] , using a combination of Ketamine and Propofol with several ration of 2:1, 1:1 or 1:5 has been reported in several studies [14] [15], Fentanyl and PROP has been efficiently used in separate syringes by Bajwa and his colleagues [16] another study reported their mixing in the same syringe [17] in several procedures. In our study, we used a simple and easy method to maintain the level of sedation by adding 
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pre-operative SpO2 intra-operative SpO2 pos-operative SpO2 Open Journal of Anesthesiology increments of bolus doses were used to maintain a steady state level of sedation. This method is safe and applicable in our country due to the presence of several financial constraints limiting the presence of expensive monitors and disposables like bispectral index or electroencephalogram. Ketamine and Propofol in a ratio of 1:1 provided hemodynamic stability and are supported by the studies of Feky and colleagues [18] . Who compared the addition of PROP and Ketamine with PROP and fentanyl in pediatric patients who underwent upper gastrointestinal endoscopy, they concluded that the PK combination resulted in stable hemodynamics. There was pronounced bradycardia and hypotension in FP group.
Our observations are supported by Khutia et al., who compared the infusion of both KP with FP in pediatric patients undergoing emergency short surgical procedures and found that HR and MAP were significantly decreased in the fentanyl group [14] . Bajwa et al. found slight respiratory depression in patients who received FP as compared to those who received KP [16] ; this was due to the central depressant effect of fentanyl that may alter the respiratory rate and alveolar ventilation associated with narcotic analgesia that last longer than the analgesic effect. The peak respiratory depressant effect of a single intravenous dose of fentanyl is noted 5 to 15 minutes following injection. Fentanyl frequently slows the respiratory rate, but this effect is seldom noted for longer than 30 minutes regardless of the dose administered. Respiratory depression was not found in patients of KP group in our study. Our observations are supported by study of Nalini et al. who reported that none of the patients who received KP did not have any episodes of oxygen desaturation, airway obstruction or apnea, in contrast to patients who received FP, significant number had oxygen desaturation caused by airway obstruction [19] . The addition of low dose Ketamine to PROP improves ventilation and reduces the risk of respiratory depression. This may be due to effect of Ketamine induced sympathoadrenal activation [14] . To prevent Ketamine induced emergence reactions, pretreatment with benzodiazepines is commonly used. Likewise, the incidence of psychotomimetic responses was small when Ketamine was combined with PROP for general anesthesia or sedation [20] . In conjuction with our study as we used Ketamine with PROP and premedication of Midazolam decreasing the emergence reaction and vomiting of Ketamine. There was no complication like emergence reaction, agitation, increased oral secretions in our study and only one patient in FP group had nausea-vomiting. It seems use of routine premedication in our study helped us in prevention of these adverse effects. We used individual agents to address all parameters of balanced anesthesia technique and drugs to counter possible adverse effects of constituents of sedation solutions. Midazolam premedication to took care of anxiety, agitation and emergence reaction. Atropine controlled excessive bradycardia and salivation preventing laryngospasm and apnea while ondansetron premedication mitigated incidence of nausea and vomiting in our study. All patients were satisfied with their anesthesia experience. Urologists found their experience and working conditions convenient and excellent and they even demanded it for other short procedures that we usually used to do under regional anesthesia.
There is a limitation in our work, the personal variability between patients satisfaction and their confidence with the efficacy of sedative techniques in such procedures, in addition to limitations towards the surgical techniques and differences between surgeons.
Conclusion
From this study we concluded that various sedation techniques may be applicable for PCNL procedures with routine premedication, mixtures of fentanyl-Propofol or Ketamine-Propofol could be used, and KP has advantages of stable hemodynamics, prolonged analgesic response intra and post-operatively with no appreciable side effects and more effective method of sedative mixture.
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